Risk and uncertainty constantly plagued construction industry compared with other business activities due to its characteristics of complexity, dynamic and time consuming. As risk management is predicting the unpredictable, it is one of the most vital management tools to cope with project risks and uncertainties. Risk management is important to create values to a project and improve project performance in term of cost, time and quality. However, systematic risk management is not implemented in most of the existing construction companies in Malaysia. This situation leads to project failure such as cost overrun, schedule slip and poor quality performance. This article focuses on the implementation of risk management in Malaysian construction industry and attempt to establish the relationship between risk management and project performance. The data were obtained from desk works, followed by semi-structured interviews involved risk management personnel from 3 selected local construction companies. Findings concluded that risk management practices in Malaysian construction companies were relatively low and lack of standardisation. However, there were little evidence shows that project performance improved by implementing risk management exercise.
However, it is not easy to achieve effective risk management in a construction project. Effective risk management is the major challenges to the project managers. Although project managers cannot predict the future, they can anticipate risk that inherent in a project and manage the risk before it happens (Tserng et al, 2009 ). However, Chapman (1999) stated that the tendency for risk management approach is over prescribed where they emphasized on techniques of risk management but not the risk identification process. Tserng et al. (2009) mentioned that risk management must be carried out throughout the life cycle of the construction project, from initiation stage until the decommissioning of the project. Failure to manage the project risks throughout the life cycle of construction project will affect the poor project performance (Abdul Rahman Ayub, Nordiana Mohd Isa and Ilias Said, 2007) .
On the other hand, Olsson (2008) stated that most of the existing construction project processes do not integral formal risk management in their project portfolio. To overcome such lack of formality in construction risk management, research aimed at effective risk management approach is increasing and has been the interest focus recently in order to have good project performance and emphasize contractual obligations. This is further supported by Kululanga and Kuotcha (2010) where they mentioned that low implementation of project risk management in practice causing the projects failing to meet deadlines, cost targets and quality performance.
However, to what extent the risk management practice could be able to improve performance of project in Malaysia is still inconclusive. Thus the aim of this paper is to investigate how risk management could affect the project performance in Malaysian construction industry.
Risk Management
Although risk is widely studied, no uniform definition for risk exists. In another words, definition for risk is still flawed. Generally, risk is the event which traditionally is likely to occur, and could negatively affect the project outcome in term of time, cost, quality and other relevant performance criteria (Olsson, 2008) .
According to Carbone and Tippett (2004) , it is critical to have a helpful technique to plan for and cope with construction risks and uncertainties. Such technique which is risk management should be easily understood, utilised and applied by the project team. In fact, risk management is predicting the unpredictable. It is a vital management tool which helps to control construction project risks (Mills, 2001) . Similarly, The Association for Project Management (2000) defines risk management as the process which enables the analysis and assessment of project risks. It is the process created to mitigate and control the risks which are the barriers to the successful completion of project performance. Risk management is the process of identifying, evaluating and managing risks. Tang et al (2007) stated that risk management is an essential element of the decision making process in construction projects. Construction management researchers noted that risk management is an integral part of organisational process and not just as a set of tools and techniques ((IRM, AIRMIC and ALARM, 2002; Hamimah Adnan et al. 2008; Kululanga and Kuotcha, 2010) . It is the process where the project team explicitly Journal of Surveying, Construction & Property Vol.3 Issue 1 2012 -07-02 e-issn:1985 3 address the risks and uncertainties. Then, they systematically evaluate and analysis the risk based on the best information. Risk management is important to create value to the project team by unblock the successful project activities and portfolio. It will increase the likelihood of beneficial project performance in term of budget, schedule, and quality if risk management is appropriately commenced.
Risk management is a constant and developing management tool which must be carried out all the way through the organization's approach and execution of that approach (Raz and Michael, 2001 ). Risk management is not a one day off activity.
However, there is lack of sufficient data that can be referred when managing the project risk. This is due to the uniqueness of construction project, where there are no two identical projects. Therefore, risk management in construction industry is different from other industry where there are references to take up as an actuarial approach. Risk management in construction industry need an intuitive approach due to its variables such as technical, engineering, innovative, procurement and strategic content (The Association of Project Management, 2000).
IRM, AIRMIC and ALARM (2002) stated that there are many methods when managing the risk and it is impossible to set and fix it up. Thus, there is no any certain box ticking strategy or demonstrable process exists in risk management standard. Usually, the organisations themselves will create their own methodology, approach, and standard in managing the risk.
On the other hand, IRM, AIRMIC and ALARM (2002) mentioned that when dealing with the risks, it is better to address systematically all the risks regarding the past, present, in specific and future activities in the construction organisation. This is because the approach of risk management of is traditionally applied instinctively, based on judgement and previous experience of the practitioners. Such approach will cause the project risks remain embedded and flawed.
In fact, the ad-hoc project team of construction industry is contributed by different professionals with different task and role to perform. But yet they are tightly interrelated. Thus, each professional not only suffer the risk from their own execution but also influenced by the risk faced by other professionals (Tserng et al, 2009 ).
Therefore, the commitment, participation, and communication of project team to the overall risk management process are very important to come out with the successful and well-done end product (Chapman, 1999 Journal of Surveying, Construction & Property Vol.3 Issue 1 2012 -07-02 e-issn:1985 should be executed to ensure that the least mandatory approach of risk management is applied.
Generally, through the literature review, the risk management process can be summarised as in Figure 1 . Journal of Surveying, Construction & Property Vol.3 Issue 1 2012 -07-02 e-issn:1985 5 First, the background and environment of the organization must be understood through planning and context establishment. Secondly, risk identification sets out to pinpoint the risks that the project exposed to. All the comprehensively significant sources and causes of risks should be identified. Risk identification is stressed by researchers (Abdul Rahman Ayub, Nordiana Mohd Isa and Ilias Said, 2007; Mills, 2001; Carbone and Tippett, 2004) as the most important and difficult step in risk management process. After the risk has been identified, it
should be arrange in a structured format, for instance, using diagram or 
Relationship Between Risk Management And Project Performance
The importance of practising risk management is to increase significant sustainable value to all the construction activities which is far in surplus of the cost to performing it. Risk management enhances the probability of success and maximise profitability, minimise the consequences of risky and uncertainty events in term of achieving the project objectives, and can seize the chances. According to Flanagan and Norman (1993) 
Cost Performance
Cost performance is the essential criteria of project performance because it represents the soundness of construction contract, profitability and productivity of contractors (Meeampol and Ogunlana, 2006; Amran Md Rasli and Wan Maseri Wan Mohd, 2008) . According to Baloi and Price (2002) and Jin and Yean (2005) , the dependent variables of cost performance is cost growth, which is the difference between planned budget and actual cost. If the difference between planned and actual cost is low, the cost performance of that project is considered successful.
Time Performance
According to Meeampol and Ogunlana (2006) , time performance is as essential as cost performance, and both are strongly interrelated. This is due to delay in construction projects usually results in extra cost and further reduce the profitability of company. Kamrul Ahsan and Indra Gunawan (2010) stated that time performance can be measured through the difference between project planned duration and actual duration. Jin and Yean (2005) have named the dependent variables of time performance as schedule growth. If the construction progress followed the planned schedule, the project is considered as successful. Besides that, as stated by
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Quality Performance
Bryde (2003) According to Chan and Chan (2004) , quality is all about the entirety of features requisite by a product to meet the desired need and fit for purpose. To ensure the effectiveness and conformity of quality performance, the specification of quality requirements should be clearly and explicitly stated in design and contract documents.
Risk management is essentially influencing the successful of project performance (Jin and Yean, 2005) .
Effective risk management and successful project performance has an intimate relationship. Risk identification identified the potential risks that might influence the project objectives (Baloi and Price, 2002) .
Sundararajan (2004) 
Research Methodology
For this research, qualitative research was applied and case studies approach was used. The sampling for case studies was picked based on the Selected Sampling. This type of sampling was normally used for interview approach. The main criteria of respondents selection was they must implement risk management in the construction projects. The number of companies that implemented risk management in Malaysian construction industry was comparatively low, and it was mostly implemented by big companies. Thus, only listed construction companies were chosen. Nevertheless, not all listed construction companies were implementing risk management. Thus, inquiry regarding risk management implementation was done through phone calling and email. Only the companies that implemented formal risk management were shortlisted.
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8 Next, interview was made with the person in charge of risk management, which might be the project manager, risk manager or internal audit manager. They would answer the question based on their experience, knowledge and intuition regarding the implementation of risk management. There were three construction companies selected as case studies in this research to study on the risk management implementation and its benefits. These three companies were Company A, the subsidiary company of S P Setia Berhad Group in construction division, Company B and the other is public listed construction firm that the company has privacy policy that their name cannot stated as agreed during interview session, namely Company C. These three companies were construction firms that registered in Contractor Services Center (PKK) with Class A and in Construction Industry Development Board (CIDB) with Grade 7.
Data Analysis And Discussion

Setia Precast was concentrated on construction with Industrialize Building System (IBS). Company A and
Company C were not only constructing building, but also infrastructures. The similarity between these three companies was they are constructing building. Questions in the interview session were answered based on the building construction projects only. Details to be analysed in each case study are its risk management practice and project performance on time, cost quality after implementing risk management
Case study 1: COMPANY A
Interview session was done with the Group Internal Audit Manager. The company perceived risk in both negative and positive impact. Besides that, as construction projects involved various professionals and personnel in the company, risk management in the company were not under the scope of any department. Risk management was implemented in almost all departments, which including financial, project, planning and so on. However, there is no a centralize risk management committee or department. Generally, there were five main steps in risk management process that had been taken by the company, which were goal and context establishment, risk identification, risk analysis, risk evaluation and risk treatment. Risk management in the company was applied by referring to past, present, in specific and future activities in the organization.
Besides, the company referred to the ISO 31000:2009, the standards guidelines and principles of risk management. The most difficult part in risk management was the co-operation of all operational people towards the risk management process. In order to overcome the difficulty, the initiative was to set the risk management process with real time operation. Physical risk and technical risk were the key risk events in construction projects of Company A. Cost performance was the priority for purpose of implementing risk management. It was followed by time performance, to ensure construction project can hand over on time.
Risk management to ensuring quality performance was considered as the least important among the three project performance. After implementing risk management, the variation of cost and schedule growth was within the acceptable level, which is around 5% to 10%. The percentage of variation for both cost and schedule was reduced after implementing risk management. As risk management was implemented for 15 years in the company, the exact percentage of improvement was vague. However, the organization of the company assumed that it was already an excellent outcome of risk management. The overall impact of risk Journal of Surveying, Construction & Property Vol.3 Issue 1 2012 -07-02 e-issn:1985 9 management on time and cost performance was satisfied by the company, which the satisfaction rating is 3.67 over 5(very satisfied). For the quality performance, the company admitted that risk management did not improve the quality performance much. This may due to the company was more focusing on time and cost performance if compared with quality performance. In the view point of Company A, the benefit of risk management was management decisions were supported through the analysis of data, allowing estimations to be made with greater confidence.
Case study 2: COMPANY B
The interview session was conducted with the Project Manager. The company defined risk as the threat and barrier to project success. In Company B, objectives of the company were supported through risk management in the aspect of below:
i. Provide a framework that enables future activities to take place in a consistent and controlled manner
ii. Improve decision making
iii. More efficient use and allocation of resources iv. Protect and enhance asset and reputation of company v. Maximize operational efficiency.
For every construction projects, risk management committee was formed to implement risk management effectively. Risk management plan was prepared for every construction projects in the early stage before the tendering process. Board of Directors had overall responsibility for risk management function. Risk treatment plan was prepared when managing the risks. There were 7 main steps for risk management in Company B, which are understanding project objectives, risk identification, risk analysis, risk evaluation, risk treatment, monitoring and review, and risk reporting.
During the risk management process, problem usually arose from the development of risk management plan.
It was impossible to foresee all risk events that might encounter during the life cycle of construction projects.
In order to reduce the problem, risk management committee that comprises of head of departments was established. Their tasks were to identify the risks from various aspects and to ensure the information of risk management was reached to all subordinates in the department. Economic risk and financial risk had the highest probability of occurrence among the risk categories in Company B.
On the other hand, Company B ranked the importance of risk management in sequence from time, cost to quality performance. Time performance had the top priority as the importance of risk management as the main objective of IBS was to reduce the construction time. As the construction cost by using IBS was slightly higher than conventional cost, it was important to ensure the stability of cost performance. Building with IBS system usually will have less defect and higher quality performance, thus the company did not worry much on the quality performance. After implementing risk management, the variation of cost and time growth was around 5%. This indicates that risk management aided to improve the project performance as the variation is quite low. Overall cost performance was rated as 4.33 (satisfied). Time performance was rated as the same as
Journal of Surveying, Construction & Property Vol.3 Issue 1 2012 -07-02 e-issn:1985 10 cost performance. For the quality performance, it was perfect in the delivery of construction projects of Company B. With risk management, the management was very satisfied with the quality of end products. It was rated 5 over 5, which was the full marks. Other than that, risk management was beneficial to Company B by giving an increased understanding of the risks in the projects. Then, any unwanted events or activities could be avoided. The potential impacts can be known at the early stage and mitigation action can be carried out on time to ensure the project success. In addition, it was essential to minimize the interruption of construction activities.
Case study 3: COMPANY C
Interviewee of Company C was the risk manager. The company started to emphasis implementation of formal risk management around in the 1998 after the global economic crisis by the publication of risk management policy and handbook of the Company. The Company perceived risk as the event that might occur with both positive and negative impact to project objectives and performance. There were 5 main steps in the risk management process of company C, which are risk identification, risk analysis, risk evaluation, risk treatment and risk report (report in Risk Management software). However, at the interval of risk management implementation, it was difficult to get buy-in from risk owner and difficult to appoint risk liaison, the person who responsible to manage the certain risk events. Therefore, the management must ensure that all risk owners updated their risk register into risk management software on quarterly basis. Risk categories that affected the cost performance like economic risk, financial risk and contracting risk occurred occasionally.
Other risk categories that occurred occasionally were personal risk and managerial risk. Risk management was essential to achieve all three project performance criteria, which were cost, time and quality. No certain priority was set for these three project performance. Variation of cost growth and schedule growth for previous construction projects that integrated risk management were around 4% only. Prior to the implementation of formal risk management, the estimation of cost and schedule growth of the company by Mr Musa was around negative 15%. The improvement of 9% was significant enough to prove the effectiveness of risk management towards improvement of cost and time performance. Satisfactory level of the Company on time and cost performance was the same, which was in level 4, satisfied. The satisfactory level for quality performance was higher, which is 4.5, more than satisfied. The top priority of implementing risk management in Company C was to protect the credibility and reputation of company.
Discussion
Although risk management was implemented in those three companies, the practice and approach was different.
This may due to the different policies in the company. The risk management process for Company A and
Company C was almost the same. For Company B, the risk management process was more detailed and complete. This was due the company prepared risk management plan for every new project. Therefore, the risk management process was developed from time to time. Monitoring and reviewing step in the risk management process assisted the risk management committee to ensure everyone has accomplished their task and responsibilities in treating the risks. Company C had a more advanced approach in risk management. Company
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Alternatively, frequency of risk occurrence according to risk categories in pervious building construction projects of the companies was compared. Chart 1 indicates the frequency of risk occurrence according to risk categories in 3 case studies.
Chart 1: Frequency of risk occurrence according to risk categories in 3 case studies.
From the chart above, it obviously shows the trend of risk that plagued the building construction project in 3 companies is totally different. This may due to the different nature and characteristic of building construction projects in different companies. On the other hand, different company had different priority in the criteria of project performance to be achieved in conjunction with implementation of risk management. Overall, cost performance was the top priority to be achieved. Second was time performance and last was quality performance.
Risk management in building construction projects led to a lower variation of cost and schedule growth in projects of those three companies. Average variation of cost and schedule growth in construction projects of Company C was the lowest, which was 4%. It was next followed by Company B, 5%. In Company A, the Surveying, Construction & Property Vol.3 Issue 1 2012 -07-02 e-issn:1985 12 variation was comparatively higher, which was 5% to 10%. This may due to the ineffectiveness risk management system was the Company A. Company B had formal risk management committee and Company C had risk management software to enhance the risk management practice in construction projects. However, risk management practice in Company A was comparatively unorganized.
Satisfactory level of the management on overall building construction projects is shown in Chart 2.
Chart 2: Satisfactory on project performance.
Referring to the chart above, overall project performance in Company B was the best among the three companies. Then it was followed by Company C. Project performance in Company A was not very satisfied by the management. The scenario here was similar to variation of cost and schedule growth which discussed previously. For the satisfactory level of time and cost performance in those three companies, it was found that the average score for both performances was the same (Company A: 3.7, Company B: 4.3, and Company C: 4).
This was consistent with the percentage variation of cost and time growth for the companies. It indicated that time and cost performance had high correlation.
Lastly, the ranking for degree of importance of risk management based on identified benefits by those three companies is surprisingly found that is almost the same (refer Table 2 ).
COMPANY A COMPANY B COMPANY C
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5
Project is financially sound or unsound / Project viability 5 6 4
Decrease the instability of the construction activities. 6 7 7
Select the suitable type of contract 7 5 9
Maximising efficiency of construction activities and protect the continuity of operation.
6
Better modelling of future project can be built up. 10 9 8
Avoid unsatisfactory projects and to enhance margins 9 10 10
From the table, it shows that the perception of the companies on benefits of risk management was quite similar.
There was no big variation between the rankings given. Generally, all 3 companies agreed that protect credibility and reputation was most important outcome of risk management. It was due to all those three companies are public listed company or subsidiary company. With high credibility and reputation, clients and public will have high degree of confidence on the end products. If the projects were able to achieve its objective and performance, reputation of the company can be enhanced. In contrast, the risk management in those three companies is not aimed to enhance the margins.
Conclusion
It was found that risk management is essentially influencing the successful of project performance as risks arise in construction projects have impacts on the project performance. Different risk management practice will have different effects on project performance. This was proved in the case studies. Risk management practice in Company B and Company C was more comprehensive and inclusive than Company A. Therefore, project performance in Company A was comparatively dissatisfied. Higher variation of cost and schedule growth and poorer project performance of Company A indicated that risk management practice affect the project performance. As the 3 selected companies were subsidiary public listed companies, reputation and credibility of the company was significant to be the top benefit of risk management. Risk management is also important to ensure appropriate and accurate decision making and planning in construction industry could be made on time.
